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W J (57) Abstract: 

PROBLEM TO BE SOLVED: To provide a laminated inductor which has a simple 
structure and is suitable for miniaturization and large inductance. 
SOLUTION: Conductor widths of coil conductors 32, 33 and 34, 
constituting one end part La of a coil L become gradually thin as 
insulation sheets 22, 22 constituting an outer layer are approached when 
compared to conductor widths of coil conductors 35 to 37, constituting a 
central part Lb of the coil L. Similarly, conductor widths of coil 
conductors 38, 39 and 40 constituting the other end part Lc of the coil 
L become gradually thin as the insulation sheets 22, 22 constituting an 
outer layer are approached when compared to conductor widths of the coil 
conductors 35 to 37 constituting the central part Lb of the coil L. 
Furthermore, the coil L has the same outer diameter in the coil axial 
direction. 
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CLAIMS 



[Claim(s) ] 

[Claim 1] In the laminating mold inductor equipped with the layered 
product which connected the conductor electrically and constituted the 
spiral coil two or more magnetic insulating layers and two or more coils 
— while accumulating a conductor — said coil — It has the peripheral 
face of an equal path, the magnetic path which said magnetic insulating 
layer forms — setting — the bore of the center section of said coil, 
and abbreviation — Area of the tubed magnetic-path cross section which 
has a height dimension from a conductor to the magnetic insulating layer 
of the outermost layer of said layered product is set to SI. and the 
coil of the outermost layer of the center section of said coil — the 



outer diameter of said coil, and abbreviation — the peripheral face of 
an equal path — having — and the coil of the outermost layer of the 
trailer of said coil, when area of the tubed magnetic-path cross section 
which has a height dimension from a conductor to the magnetic insulating 
layer of the outermost layer of said layered product is set to S2 
Conditional expression S1=S2 Laminating mold inductor characterized by 
having satisfied **10%. 

[Claim 2] each coil of the both ends of said coil — as the conductor 
width of a conductor approaches the outer layer of said layered product 
— the coil of the center section of said coil — the laminating mold 
inductor according to claim 1 characterized by said coil having the same 
outer diameter in coil shaft orientation while becoming thin as compared 
with the conductor width of a conductor. 

[Claim 3] The laminating mold inductor according to claim 2 
characterized by having satisfied conditional-expression S3=S2**10% and 
S4=S2**10% when the cross sectional area of the pillar-shaped magnetic 
path surrounded by the inner skin of the center section of said coil is 
set to S3 in the magnetic path which said magnetic insulating layer 
forms and the cross sectional area of the tubed magnetic path formed 
between the peripheral face of said coil and the side face of said 
layered product is made into S4. 

[Claim 4] said coil — the laminating mold inductor according to claim 1 
to 3 characterized by arranging nonmagnetic material between conductors. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a laminating mold 



inductor. 
[0002] 

[Description of the Prior Art] Before, what was indicated by JP, 5- 
21232, A is known as an inductor with a sufficient direct-current 
superposition property. 1 pair of lower core 1A and up core IB coalesce, 
and this inductor is constituted, as shown in drawing 12 (A). Lower core 
1A and up core IB are making the symmetry form. A coil (not shown) is 
fitted in the coil fit-in space 19 formed between lower core 1A and up 
core IB, for example, it is used as a transformer of switching power 
supply. 

[0003] Lower core 1A has the metatarsus section 11, the metatarsus side 
pars basilaris ossis occipitalis 12, the cavity pars basilaris ossis 
occipitalis 13 that is carrying out the cavity from this metatarsus side 
pars basilaris ossis occipitalis 12, the outline side pars basilaris 
ossis occipitalis 14 which has the same base as the metatarsus side pars 
basilaris ossis occipitalis 12, a ramp 15, the outline section 16, the 
base ramp 17, and the base part 18. The fundus consists of the 
metatarsus side pars basilaris ossis occipitalis 12, the cavity pars 
basilaris ossis occipitalis 13, the outline side pars basilaris ossis 
occipitalis 14, a ramp 15, a base ramp 17, and a base part 18. As the 
flat surface is shown in drawing 12 (B), the metatarsus section 11, the 
metatarsus side pars basilaris ossis occipitalis 12, the cavity pars 
basilaris ossis occipitalis 13, the outline side pars basilaris ossis 
occipitalis 14, a ramp 15, and the outline section 16 are formed 
concentrically. 

[0004] The corner of a fundus is missing here and the base ramp 17 is 
formed in it. And a ramp 15 projects only the part made to lack a corner 
to the coil fit-in space 19, and it is formed. In order to prevent that 
the magnetic flux which the cross section of the coil which the 
magnitude of the coil fit-in space 19 decreases, and is fitted in there 
by formation of this ramp 15 decreases, and is generated decreases, the 
cavity pars basilaris ossis occipitalis 13 is formed. Therefore, he is 
trying for a coil to enter also into the cavity pars basilaris ossis 
occipitalis 13. 

[0005] The cross section of the fundus which consists of the cross 
section of the metatarsus section 11, the metatarsus side pars basilaris 
ossis occipitalis 12 which follows the metatarsus section 11, a cavity 
pars basilaris ossis occipitalis 13, an outline side pars basilaris 
ossis occipitalis 14, and a base part 18 is almost equal, and the cross 
section between a ramp 15 and the base ramp 17 and the cross section of 
the outline section 16 are also still more nearly equal to the cross 



section of the metatarsus section 11. That is, the cross section of a 
magnetic path serves as almost uniform magnitude. Therefore, locally, 
the magnetic saturation of the magnetic path when passing a current in a 
coil will not occur, but will occur in same extent over the overall 
length of a magnetic path. Consequently, it becomes the inductor 1 which 
was excellent in the direct-current superposition property. 
[0006] 

[Problem(s) to be Solved by the Invention] However, the conventional 
inductor 1 has the complicated structure of Cores 1A and IB, and had the 
problem that a miniaturization and the formation of a large inductance 
were difficult for the structure which loops Cores 1A and IB around a 
coil. Furthermore, since a clearance (space) was generated between Cores 
1A and IB and a coil, the electrical property was bad. 
[0007] Then, the purpose of this invention has simple structure and it 
is to offer the laminating mold inductor suitable for a miniaturization 
and large inductance-ization. 
[0008] 

[Means for Solving the Problem and its Function] In order to attain said 
purpose, the laminating mold inductor concerning this invention It has 
the peripheral face of an equal path, the magnetic path which a magnetic 
insulating layer forms — setting — the bore of the center section of 
the coil, and abbreviation — Area of the tubed magnetic-path cross 
section which has a height dimension from a conductor to the magnetic 
insulating layer of the outermost layer of a layered product is set to 

51. and the coil of the outermost layer of the center section of the 
coil — the outer diameter of a coil, and abbreviation — the peripheral 
face of an equal path — having — and the coil of the outermost layer 
of the trailer of a coil — when area of the tubed magnetic-path cross 
section which has a height dimension from a conductor to the magnetic 
insulating layer of the outermost layer of a layered product is set to 

52, conditional-expression S1=S2**10% is satisfied. 

[0009] more — concrete — each coil of the both ends of a coil — as 
the conductor width of a conductor approaches the outer layer of a 
layered product — the coil of the center section of the coil — while 
becoming thin as compared with the conductor width of a conductor, the 
coil has the same outer diameter in coil shaft orientation. Furthermore, 
when the cross sectional area of the pillar-shaped magnetic path 
surrounded by the inner skin of the center section of the coil is set to 
S3 and the cross sectional area of the tubed magnetic path formed 
between the peripheral face of a coil and the side face of a layered 
product is made into S4, conditional-expression S3=S2**10% and 



S4=S2**10% are satisfied. 

[0010] By the above configuration, the cross section of each part of the 
magnetic path which a magnetic insulating layer forms comes to spread 
abbreviation etc. Therefore, the magnetic saturation of the magnetic 
path when passing a current in a coil does not occur locally, but occurs 
in same extent over the overall length of a magnetic path. Consequently, 
the laminating mold inductor excellent in the direct-current 
superposition property is obtained. 

[0011] moreover, a coil — a surroundings lump of the magnetic flux to 
this part is prevented by arranging a non-magnetic material between 
conductors. Therefore, the leakage flux which goes the circumference of 
a coil around is reduced, and a direct-current superposition property 
improves further. 
[0012] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of the 
laminating mold inductor concerning this invention is explained with 
reference to an accompanying drawing. 

[0013] it is shown in [1st operation gestalt, drawing 1 - drawing 3 ] 
drawing 1 — as — the laminating mold inductor 21 — a coil — it 
consists of magnetic insulation sheets 23-31 which formed conductors 32- 
40 in the front face, respectively, a magnetic insulation sheet 22 for 
protection which does not prepare a conductor in a front face beforehand, 
and 22 grades. Each sheets 22-31 make what kneaded magnetic-substance 
powder, such as a ferrite, together with the binder etc. the shape of a 
sheet, a coil — conductors 32-40 consist of Ag, Pd, Cu, nickel, Au, Ag- 
Pd, etc. , and are formed by approaches, such as the sputtering method, 
vacuum deposition, print processes, and the photolithography method. 
[0014] a coil — it connects with insulation sheets 23-30 electrically 
through the beer hall 45 prepared, respectively at a serial, and 
conductors 32-40 constitute the spiral coil L. It exposed to the left 
part of an insulation sheet 23, and the end (namely, a coil cash-drawer 
section 32a of a conductor 32) of Coil L has exposed the other end 
(namely, a coil cash-drawer section 40a of a conductor 40) to the right- 
hand side of an insulation sheet 31. In addition, although the cross- 
section configuration of the coil L of a **** 1 operation gestalt is a 
rectangle, it cannot be overemphasized that you may be other 
configurations, such as circular and an ellipse form. 

[0015] the coil which constitutes one edge La of Coil L here — the coil 
which constitutes the center section Lb of the coil L as the conductor 
width of conductors 32, 33, and 34 approaches the insulation sheets 22 
and 22 which constitute an outer layer — as compared with the conductor 



width of conductors 35-37, it is becoming thin gradually, the coil which 
similarly constitutes the other-end section Lc of Coil L — the coil 
which constitutes the center section Lb of the coil L as the conductor 
width of conductors 38, 39, and 40 approaches the insulation sheets 22 
and 22 which constitute an outer layer — as compared with the conductor 
width of conductors 35-37, it is becoming thin gradually. Furthermore, 
Coil L has the same outer diameter in coil shaft orientation. 
[0016] Each sheets 22-31 are accumulated and let them be the layered 
products 50 shown in drawing 2 and drawing 3 by being calcinated in one. 
The input terminal 51 and the output terminal 52 are formed in the side 
face of right and left of a layered product 50, respectively. These 
terminals 51 and 52 are formed by approaches, such as the sputtering 
method, vacuum deposition, the applying method, and print processes, and 
consist of ingredients, such as Ag-Pd, Ag, Pd and Cu, and Cu alloy. The 
end (coil cash-drawer section 32a of a conductor 32) of Coil L is 
electrically connected to the input terminal 51. The other end (coil 
cash-drawer section 40a of a conductor 40) of Coil L is electrically 
connected to the output terminal 52. 

[0017] When the coil shaft of Coil L is arranged in parallel to 
input/output terminals 51 and 52 and the laminating mold inductor 21 
which consists of the above configuration is mounted in a printed 
circuit board etc. , a coil shaft is arranged in the perpendicular 
direction to a printed circuit board. And as shown in drawing 3 , the 
magnetic insulation sheets 22-31 constitute the magnetic path which 
consists of the central magnetic core section 60 of the hard drum 
configuration surrounded by the inner skin of Coil L, flanges 61 and 62 
prepared in the vertical both ends of the central magnetic core section 
60, respectively, and a cylinder part 63 formed between the peripheral 
face of Coil L, and the side face of a layered product 50. 
[0018] the magnetic path to [ here ] a flange 61 (or flange 62) from the 
central magnetic core section 60 — setting — the peripheral face of a 
path equal to the bore of the center section Lb of the coil L — having 
— and the coil of the outside of the center section Lb of the coil L — 
area of the tubed magnetic-path cross section which has a height 
dimension to the magnetic insulation sheets 22 and 22 (top face of a 
layered product 50 (or inferior surface of tongue)) which constitute the 
outer layer of a layered product 50 from a conductor 35 (or 37) is set 
to SI. moreover, the magnetic path of a flange 61 (or flange 62) — 
setting — the peripheral face of a path equal to the outer diameter of 
Coil L — having — and the coil of the outside of the trailer La of 
Coil L (Lc) — area of the tubed magnetic-path cross section which has a 



height dimension to the magnetic insulation sheets 22 and 22 (top face 
of a layered product 50 (or inferior surface of tongue)) which 
constitute the outer layer of a layered product 50 from a conductor 32 
(or 40) is set to S2. 

[0019] Furthermore, in the magnetic path of the central magnetic core 
section 60, the cross sectional area of the prismatic form magnetic path 
surrounded by the inner skin of the center section Lb of the coil L is 
set to S3. Moreover, let the cross sectional area of the cylinder part 
63 formed between the peripheral face of Coil L, and the side face of a 
layered product 50 be S4. In this case, the magnetic path has satisfied 
the following conditional expression. 

S1=S2^10%S3=S2^10%S4=S2^10%[0020] Thereby, the cross section of each 
part of the magnetic path which the magnetic insulation sheets 22-31 
form comes to spread abbreviation etc. A layered product 50 specifically 
4mm[ 4mm by ] x height of 2.56mm, 2mm and a bore 2mmx2mm, [ the 
thickness of flanges 61 and 62 ] [ the die length of 0.28mm and Coil L ] 
an outer diameter — 3. 5mmx3. 5mm and a coil, if the height dimension 
from a conductor 35 (or 37) to the top face (or inferior surface of 
tongue) of a layered product 50 sets to 0. 5mm It is set to 
Sl=(2mmx0. 5mm) x4=4mm2S2= (3. 5mmx0. 28mm) x4=3. 92mm2S3=2mmx2mm=4mm2 
S4= (3. 75mmx0. 25mm) x4=3. 75mm2. Therefore, the magnetic saturation of the 
magnetic path when passing a current in Coil L does not occur locally, 
but occurs in same extent over the overall length of a magnetic path. 
Consequently, the laminating mold inductor 21 excellent in the direct- 
current superposition property can be obtained. 

[0021] moreover, this inductor 21 — the magnetic insulation sheets 22- 
31 and a coil — only accumulating conductors 32-40 — it is — the 
cross section — abbreviation — since an equal magnetic path is 
acquired easily, structure is simple, and the magnetic insulation sheets 
22-31 and a coil — since there is no space into the layered product 50 
which conductors 32-40 form, it is suitable for a miniaturization and 
large inductance-ization, and excels also in the electrical property. 
[0022] laminating mold inductor 21A of the 2nd operation gestalt of [the 
2nd operation gestalt, drawing 4 - drawing 11 ] — the laminating mold 
inductor 21 of said 1st operation gestalt — setting — a coil — it is 
the same as that of what arranged the nonmagnetic material 71-78 among 
conductors 32-40. For this reason, a surroundings lump of the magnetic 
flux phi to the part in which the nonmagnetic material 71-78 is arranged 
can be prevented, and the leakage flux which goes the circumference of 
Coil L around can be reduced. Consequently, a direct-current 
superposition property can be raised further. 



[0023] Next, an example of the manufacture approach of laminating mold 
inductor 21A is explained below. Magnetic-substance ingredients, such as 
a ferrite, are kneaded with a binder, and a magnetic paste-like 
insulating material is created. As this paste-like magnetism insulating 
material is shown in drawing 5 using technique, such as a doctor blade 
method, the magnetic insulator layer 81 is formed, the top face of this 
magnetic insulator layer 81 — the conductive ingredient of the shape of 
a paste, such as Cu, Ag, Ag-Pd, and nickel, — technique, such as 
screen-stencil, — applying — a coil — a conductor 40 is formed, a 
coil — one edge 40a of a conductor 40 is exposed to one side of the 
magnetic insulator layer 81. 

[0024] next, it is shown in drawing 6 — as — a coil — the both ends 
40a and 40b of a conductor 40 — leaving — a coil — a paste-like non- 
magnetic material is applied to the top face of a conductor 40 by 
technique, such as screen-stencil, and the nonmagnetic material 78 is 
formed. As a non-magnetic material, the glass ingredient containing the 
oxide of Si, germanium, B, Pd, Bi, Cu, Li, Na, and K, a **** ghost, a 
way ghost, etc. can be used. Then, as shown in drawing 7 , it leaves the 
part of the nonmagnetic material 78 to the field of the abbreviation 3/4 
for the top face of the magnetic insulator layer 81, a paste-like 
magnetism insulating material is screen-stenciled to it, and the 
magnetic insulator layer 82 is formed in it. 

[0025] next, it is shown in drawing 8 — as — a paste-like conductivity 
ingredient — screen-stencil — applying — a coil — a conductor 39 is 
formed, a coil — one edge 39a of a conductor 39 — a coil — it lapped 
with edge 40b of a conductor 40, and has connected electrically. 
[0026] next, it is shown in drawing 9 — as — a coil — other-end 
section 39b of a conductor 39 — leaving — a coil — a paste-like non- 
magnetic material is applied to the top face of a conductor 39 by 
screen-stencil, and the nonmagnetic material 77 is formed. Then, as 
shown in drawing 10 , it leaves the part of the nonmagnetic material 78 
and 77, a paste-like magnetism insulating material is screen-stenciled, 
and the magnetic insulator layer 83 is formed, furthermore, it is shown 
in drawing 11 — as — a paste-like conductivity ingredient — screen- 
stencil — applying — a coil — a conductor 38 is formed, a coil — one 
edge 38a of a conductor 38 — a coil — it lapped with edge 39b of a 
conductor 39, and has connected electrically, while similarly giving two 
coats in order — a coil — the coil which adjoins in the direction of a 
pile, connecting a conductor electrically — a conductor — the spiral 
coil L built in the layered product can be formed by arranging 
nonmagnetic material mutually. 



[0027] operation gestalt] besides [ — in addition, the laminating mold 
inductor concerning this invention is not limited to said operation 
gestalt, within the limits of the summary, can be boiled variously and 
can be changed. 

[0028] for example, said 1st operation gestalt — respectively — a coil 
— although it calcinates in one after accumulating the insulating sheet 
with which the conductor was formed, it is not necessarily limited to 
this. An insulating sheet may use what was calcinated beforehand and may 
manufacture it by carrying out copy printing of a conductive paste and 
the magnetic insulation paste by turns like said 2nd operation gestalt. 
[0029] Furthermore, this invention also contains that by which the 
structure of the laminating mold inductor concerning this invention was 
applied to some of those components other than inductor components in 
composite part, such as an LC filter. 

[0030] Moreover, when said operation gestalt is mounted in a printed 
circuit board etc. , it explains the so-called longitudinal winding type 
with which a coil shaft is arranged in the perpendicular direction to a 
printed circuit board of inductor. However, this invention may be the 
so-called horizontal Maki type with which a coil shaft is arranged in 
the parallel direction to a printed circuit board of inductor. 
[0031] 

[Effect of the Invention] As soon as the cross section of each part of 
the magnetic path which a magnetic insulating layer forms spreads 
abbreviation etc. by the above explanation according to this invention 
so that clearly, the magnetic saturation of the magnetic path when 
passing a current in a coil does not occur locally, but occurs in same 
extent over the overall length of a magnetic path. Consequently, the 
laminating mold inductor excellent in the direct-current superposition 
property can be obtained, furthermore, this inductor — a magnetic 
insulating layer and a coil — only accumulating a conductor — it is — 
the cross section — abbreviation — since an equal magnetic path is 
acquired easily, structure is simple, and a magnetic insulating layer 
and a coil — since there is no space into the layered product which a 
conductor forms, it is suitable for a miniaturization and large 
inductance-ization, and excels also in the electrical property. 
[0032] moreover, a coil — a surroundings lump of the magnetic flux to 
this part is prevented by arranging a non-magnetic material between 
conductors. Therefore, the leakage flux which goes the circumference of 
a coil around is reduced, and a direct-current superposition property 
improves further. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The decomposition perspective view showing the configuration 
of the 1st operation gestalt of the laminating mold inductor concerning 
this invention. 

[Drawing 2] The appearance perspective view of the laminating mold 
inductor shown in drawing 1 . 

[Drawing 3] The type section Fig. of a laminating mold inductor shown in 
drawing 2 . 

[Drawing 4] The type section Fig. showing the 2nd operation gestalt of 
the laminating mold inductor concerning this invention. 
[Drawing 5] The top view showing the manufacture procedure of a 
laminating mold inductor shown in drawing 4 . 

[Drawing 6] The top view showing the manufacture procedure following 
drawing 5 . 

[Drawing 7] The top view showing the manufacture procedure following 
drawing 6 . 

[Drawing 8] The top view showing the manufacture procedure following 
drawing 7 . 

[Drawing 9] The top view showing the manufacture procedure following 
drawing 8 . 

[Drawing 10] The top view showing the manufacture procedure following 
drawing 9 . 

[Drawing 11] The top view showing the manufacture procedure following 
drawing 10 . 

[Drawing 12] For (A), (B) is the sectional view showing the conventional 
laminating mold inductor, and the top view seen from H~H. 
[Description of Notations] 



21 21A — Laminating mold inductor 
22-31 — Magnetic insulation sheet 
32 - 40 — coil — a conductor 

50 — Layered product 

71-78 — Nonmagnetic material 
81-83 — Magnetic insulator layer 

51 - S4 — Magnetic-path cross section 
L — Coil 

La, Lc — Trailer of a coil 

Lb — Center section of the coil 
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fctt*f*JB£$rl/0*$. TSRnr 1 Afc±g|5nr 1 B 
f:<?5iaifc:jgj(fiS*L-6 3>f7HjeBgSBIl 9£3>T/MHjS 

[0003] TSPnr 1 Ate. 1 1 , tpMMJSM 

1 2 s i co^&mbm 1 2 «t 0 mm tx ^ & fflpssgp 1 

3 . (f Mffliais 1 2 fc isi t&m&3rt&iwm&& 1 

4 . ffim 1 5 . ^hsi3gp 1 6 , mmmm 1 7 . i&m.^ 



muai 1 4 . #ra 1 5 . immmm 1 7 % j&sim 1 

8-caJKgESr«J^fCV^o 012 (B) iz^coW-ffiZ 
*£§P1 1, tt»J£flte»12. Wf&m&l 
3 . ?hgi|5M£g|5 1 4 . 1 5 tsXVUMm 1 6 fi|5j 

[ 0 0 0 4 ] ; z. ££ai<oPMliti^lL?J£Sl«m 
gpi 73&qpiS5*iT^4. -ttr. ma5t^a*5*t* 
^'ttffl^sp 1 5 3&*3-r >ma^in 1 9 tgaa ltjfms 

ixT v ^ . z. m?M3 1 5 «M(:J: -)ta-f 

191 9^§S^'M4--LT^^CK^S#iS=J-<7l-c7)ilT 

mmt>m4- Lxm?tz>mm>m'j?-tz> z t zmktz 

fcib, B0PiJ£»13**JgJ«S*l-CV^*. Ltzifi-oX., m 

[000 5] ^J£gp 1 1 tDKMSfc , llt«i 
^SW^gP 1 2 . GflPlJSgP 1 3 , ^hSPfl-KSP 1 4 

L < , S ^ t^MMSP 1 5 fc 1 7 ^H^BtH 

^. o4 9 . ^<7)BTffiWii{3{3r-«^#§fc^oT 
^S, fi£-3*r, 3JMzVM.Z%LLfzb%cDM8&<7)mM 

st^atsifct^s. zco^. mm^mcomti 

[0006] 

>f ^ ^ 1 a, 371 a, ib o«it#i«$t-e£> 0 . 
itx^ * yxfttfaarcfti fc ^ a 

o7t„ nriA, 1 Bfc rj-f^StBiP^ 

181) **^t-*fc», 

[ooo7]fit, ^zmcosmz. wmtmmx\ 

7?ZW&~t&Zbl l zfoh, 

[0008] 

Mm&Bf&rt&MS&lz&^x . a a /i^4^gpcoi*j@fc 

^h«£^r?-f nmtfrt, mmikcDMftmcvmmmm&x' 
4 jucotmtv&gLimcDft-mmttL, &l zi4)v 

S2 tLfzt^, *ff^Sl = S2±10%t»J£LT 

[0009] i 3>f ;kOMSSI5(7)^ft-r 

tiT. ^A )Vcn^Ucozi4 ivrnW-ComW-Wib^AMLX 
m«t&kkt>{iz* ? A >Vtf 3 A )Vm<7)H$l {zn^xn 
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mizm&titimtwmwfflBiMm* s 3 £ u 

Wmm*S4kLtlb%. iWS3 = S2+l o%. 

S4 = s2± i o%*»j&i/<:vv&. 

[ooio] vxtommzx g . eitt*e^Ji^ffM-r§ 

SE t ft k S «S£S£^im«4 . 

coon]4ft, 3>f;wiiM*c«iB^MaEtttm*iiift 

ft. ias««Mbii*J:0-*l*I±-r4. 

[00 12] 

So 

[00 13] il-H3]Hlt*f 
i^t, >y??2 1J4. 3-f/MW|c3 2-4 

0 ^^n^'tl.afflt;|g^»f£MS^- h 2 3-3 1 

2 2, 2 2^fcTflftRS*lTV^ft. #^-h2 2 — 3 1 
(4 . 7x^Kj: if ««ttfMft** *S£*Kr fc* i: 

32-40l±Ag, Pd, Cu, Ni, Au, Ag-P 

d&i: .x^v^y y^ss. n#&. tmm. 

[0014] 3^f;lift32-4 0(4. 3 

-3 0 tc-e*L-f^ijftt'W:trr*-rt'4 5 £^lt«mw 

LO-S (BP*>. 3^/M»tit3 2CD3lftLgB3 2a) {4 
#;4 0cO?ltHLgP4 0a) «4$fe^^-b3 1 co^mzM 

&mim&Tfo&$\ vm. mm^k-comcom^xh 

[00 15] ZZiZ. aJfrLCD— SrwifilLaiaftR 
LTV^3-f;^*3 2 , 33, 34<7)*WMI(4. 
*Kt«y-b2 2, 2 2< l Zj&^<l>Z^tlX. 3 
>f^L<3>ttdfe»Lb£A!l£l/OV&3>f ;P#*3 5-3 

3-f^L<?m&^Sl»LcSfli|jEtrv^3>f7MWtc3 
8, 3 9, 4 0cD&f«I(4. j*«*«Jit*-4ttlfta'-b 
22, 2 2t3fi-5'<{30fLT. a^f^LtOcf^gpLb^ 
aWtLTV^3>f/MIWfc3 5-3 7»g#;Ki;J:b&LT 

[00 16] ^~Y2 2 — 3 lteW^fila^tl. 

mizm$L$tL& ztizx^, m 2 axxm 3 tss-rs* 



n^ss? 51,52 (4xy\°-/ ^ v y^m. mmm. m 
mm. mim^t'^m^z^^xmrn^ti. a s -p 

d, Ag, Pd, Cu, Cu#A&ifOt|3Bj&>6aS&. 
A*Sf5 1(:!l * (n^;l#*3 20 

31ft LSP 3 2 a ) j&*«ilWfc«tt3*rO>4 . iUti^ 
5 2KH. n^LOffiS (3^W##:4 OO^imtSB 

40a) tfVMmzmwtztix V * 4 . 

[0017] EUi<9»jRA»6£4!!tJiS4 >^"? * 2 1 
(4. 3>f^L<?D3>f;mi|36<AfH**P5 1 , 5 2fc*tL 

TWt;ffiS$tLT^ o . ry >- hssswcisissft*: 

fS£ix&. Lt, El 3^^-4 5^, BHBfiRi'-h 
2 2-3 1(4. 3^WLOrtJ3W£H**iJt&?#R*>4» 

«i?sp6 o k . #$$mm6 o e>±THW»fc**ve 
tiMtttbtudmei. 62^. a-i^conmrnkm 

M#5Q0>ffiBk<7)miizmiRZtLt:mm6 3 kfr^Z, 
[0 0 18] iit, **BBE®SP6 03&>/3«ait6 1 (X 

tt»*»Lbtf>Wi^3>f /WW(c3 5 (X(4 3 7 ) 
Ml* 5 0O^JltailRi-&SB6tBe»^- 122, 2 2 

( 5 0 <n±m ( x(4tm ) ) t xeyrn z^mz^ 
-rmmmmmcommz s 1 tr*. 4^, «»6 1 

(Xi4l?g|56 2) wa»fcfcl»^*C, nA)V^<nW&km 

( Lc ) C0frm<03 4 )VWW3 2 (X(44 0 ) A^flMB 
*5 0OJ1-M*aWW-5affilfi»^-h2 2, 2 2 (9 
Ift5 0»il (X(4TB) ) fC'60ft$^^*-f-S 

««iii&KiTffi«fflw* s 2 fc-rs . 

[0019] § ibt, ^i^SB&EgP 6 0 COm&Z&WX . 

3^/lL« L b o 1*1 JBHfc ffl 4 titzftWm8&<v 

mmmn*s3k-t&, ttz, a-t^^Mmmkmm 
#5 ocommkcomz&mztifzmt$6 3cDmwmm* 

S1=S2±10% 
S3=S2±1 0% 
S4=S2±1 0% 

[0020] 0 , mmm^- 122-31^ 

«4. M£14\ «B#;5 0^l4mmXi4mmX,S§ 
2. 5 6mm. ^g|56 1 , 6 2c0ff^0. 2 8mm. 
3-j;lL(7)4|§^2mm, rtg*i2mmX2mm, 
#'3. 5mmX3. 5mm. )VMW-3 5 (X(43 

7) frt>mmfo5ocr>±m (xi4TH) tx-nmz^m 

Sl=(2mmX0. 5mm)X4 = 4mm 2 
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S2= (3. 5mmX0. 28mm) X4 = 3. 92m 
m 2 

S3=2mmX2mm=4mm 2 

S4= (3. 75mmX0. 25mm) X4 = 3. 7 5 
mm 2 

[00 2 1] Z.0Mvy9 9 2> Hi, 

— h 2 2 — 3 1 £ 3-f /NI#;3 2—4 0 ^^fifo-Sfi 

3a#ii*-c*4 . L^i> , wmm.^~ h 2 2-3 1 1 

3 -Y 3 2—40 im&t&WBfc 5 0 fttti^l 
[0022] [*22gfi£81tlL 04-0 1 1 ] fS2HJS 

imnfflsmj yf? ? 2 1 a«, ttriem 1 mmmmn 

OEK^HWH* 7 1-78iIRLfct«fc RHKW t> «0 
■eft*. z.<ryfc.#>^ fewe&ti 1— 7 8jWEifcS:ft.TV* 

>f;l^L<ojSI5a*fiIllI-r*illfiaE«*iBjS-CS*. .l^iSS 
*afifiS#ftS: i 0 -*iSlL§-£* i t £ . 

[0023]^;, mmm-i y?9 9 2 1 A<owt*ffi 

£JS#*!lfc LT^-x h ftc^1£Klfttfft£# 

H8 l JMtS . <r«[±^H8 l co±Hl;. c 
u, Ag, Ag-Pd, N i & Xhf^fti 

[0 0 24] JXfc, 06fc^rfJ:3t, 3^ki#:4 0 
C0MSgP4 0a, 40b^IU, 3>f ;WWfe4 0 <0± 

tLT(l Si, Ge, B, P d , Bi, Cu, Li, 

Na, Kcomffla. Jr,^im. iio4tifctkZ&is ! &t& 

BMHftltlR8 1»±iii<0ft3/4<0fBWfc, # 
EStttt 7 8c7)gfrfr£3!bT . ^-^ h«[Sfef#«f4£ 

[0025] mz^ ia8t^-rj;5t, 

u-ymuzx vmsu zuivmw.3 9 

tim-th. n^f;Pi#:3 9«^S33 9a(i, 3 

4 jvmwA 0 comm* 0 b t*3r 0 , mmwzmm. lt 

[0 0 2 6] mz^ H9tiiH-J:dtc, 3 /i-s»i$ 3 9 



Offfi^SgP3 9bJSLt, 3-f/N£#;3 9C9±ffifc 

tc, msmt7 8, 7 7cr>m-fr*mLx. s<-xhm& 
i&emm&x? y-yaanu mmmms 3 

3S>£. 01 l&FrtXotz* ^-xftiStt 

Bf&t&„ 3>f;M»*3 8(?>-tr<?5Sia53 8a(i3-f^ 
i*3 9 OSgp 3 9b fcSsfir 0 . **W£«il L/C l» > 

[0027] [fi««] =Srfe, ^SfcBJifcffiSSWI 

[0028] mm. warn 1 mmmmn. ^ti^tia 

jffi»tt^-hii^^§n^tcoSrM^Ti>J; 

^ l , misss 2 mnmm?> x a tciMtt^- ^bine 

[0029] $ A>tC. *IWH«, y?9 ^gPfPoOffi 

fc, LC7 -f;^!firifw*-6*iftfc:tJV^, ^tih^U 

&e>~mz^wmz\%hmmm.4 yyttcommmm 

[oo3o]ifc, mtmffi&miz. y hmmiz 
mmLfzm. 3 a mwy vyy wmzn Lxmrn^u 

[0031] 

[0032] 4^, 3>f/ww*c«iafc:^p«Mttm*iSft 

4„ f-^t, 3^;^Jl|ia^JllIlI^4S^il^ i lSM§ 
[0H^ffi#^IMBH] 
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[0i 3 ^wmmhmmwjyyt^^mimmwm 

[H2 ] mi itz^Ltmmmj yytvcwvmmm* 
[03] m2\z^Ltzmmmj>y7?<Dimmmm, 
[04 ] ^wtem&mmm^ yf99^m2mmim 

[05 ] mA^htzmmm.^ yy^^^mm-m^ 

[06] 05KM<«ig^JiI£^-f^H0 o 
[07] 06^<M3S^IHI^t-¥ffi0o 
[ 0 8 ] 0 7 < S5Bt#Ji £ ^-f-^FM0 . 
[09] 08^g|<tgjt#JllI^^TH0. 
[01 0] 09fcf6<Wa¥JBtijVt 3 FiBH. 

[011] mioizm<mm^nm^^mm. 



[012] ( a > j^fl^njisM 9 ^^-riifH 

0, (B) UH-Hfrt>M.fz¥MW<, 
2 1,2 1 A-^JiS^y^^^ 

22-3 l-mmmis-b 

5 0 



71-78- 
81-83- 
S 1 — S4- 

La, L c ■ 



■nmmm 
■mmmm 



[0i ] 



[02] 



[03] 




[06] 



78 
40b 
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CN.s] 



[H9] 



[Ell 0] 



[Ell 1 ] 



- -40b 




82 



78- 



-83 
-77 
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